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REPCRT ON THE REQUIREMENTS (F PREFABRICATED DRMOUNPABLE
BUILDINGS FOR AHCTIC USE

The Esklmo igloo has for hundreds of years served the purpoze
of housing for the natives of the arctic. Through long experience
1% has been well adapted to the environment.

The circuler shape prevents the igloo from being engulfed in
snowdrifts. The snow wall is cut to 2 specific thickness to provide
& comforteble shelter. It has been proved that when the wsll is about
6 inches thick the cold from cutside the igloo and the hest from the
inside mect in the center of the wall - the so~called neutral center,
The ventilator hole 1g also of a specific dlameter and the hole is
placed at a U5 degres angle from the center of ths igloo, opening toward
the lee 2ide. This arrangement keeps the ventilator from dripping.

The entrance to the igloo is lower then the fleor of the 1iving
room and the floor of the tunnel slopes gradually from the entrance
upwards, In the igloo itself is a platform about 2 feet sbove floor
level. This platform is the living space on which the Eskimos 4o their

work, eat their meals, and sleep. The igloo also has an anteroom that
serves as a sioreroom and a place for removing snow from the clothing
bafore entering the main room.

The fundamental principle of Arctiec housing in the following re~
port is based on the Eskimg téchniqua of igloo designm,
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Slimatic Consideratlons
Prefabricated buildings for Arctic use should be standsrdiszed, but

becauee of the wvarlations in climatic conditions that exist in the Arctic
from the Aleutisns to Greenland any standardization must allsw for modi-
fications to meet the requirements of the particular region or particuler
site within the region. There are orographic winds in moutainous aress
that will cause one site to be relatively free of snow-drift and another

to be constantly subjected 0 heavy accumilation of anow, There are in
pertein Arctic aress, valleys and fjords, where foehn winds etrike with
sudden violence reaching velocities of 150 miles an hour, In general ,
the modifications to a standardized prefabricated house will ‘e required
1o meet:

2, Violent winds

Y. Beavy snow accumilations

¢. JHeavy rains in summer
The Arctic winter olimate is fairly uniform becsuse of the comparative
lack of precipitation due to the vast aress of frozen seas and the consist-
m.tsly. low temperatures. Very cold alr holds very little moisture. In
gpite of smell precipitation in the Arctic in winter, constant high winds
causs Arifting snow which f£i1l valleys or build up on lee slopes to
depths of 30 feet. The determination of the location of any camp site
is of the greatest importance. Careful analysis of locsl winds, pre~
valling winds, arsas of dsep drifts must be made before mydifications
esn be made to meet eventualities,
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1% 4o advisable to place the buildings well up the side of hillslopes,
or even atop low ridges, to avoid being engulfed (buried) in wind-driven
drifis of snow.

At the Mould Bay Weather Station on Prince Patrick Island, ¥, 7.

T., the camp is built on top of a small hill, Of all the U, 8., Weather
Stations this one is always clear of iaigh mow-drifte around the bulldings.
The main building is put up' on oil bYarrels {piers) andi this has proven
very suscessful, Bub the floor must be provided with double floors with
sxtra insulation to prevent heatlose. |

In terrein where shale and gravel and slate are presant, the bulldings
are erected on the sifes where such material is most evident. On the ice- 7
eap it is necessary to dig to hard snow or ice before erecting any building.
In that caae provision must be made to add extrs sections to the top of the
ventilator to keep it above the accumulated snow during the winter,

If & camp is to Ve built in a flat Sarrain where there sre no hills,
but bigh mounteine in the back of this mres, the surrcunding land must
be carsfully studled. 1 have seen huds in Greenland thet heve been arscted
in the fall on dry land, standing in water in ths spring when the melting
snow from the mounteins rushes fowards the still frosen bay snd this bay-
ice will act as a barrier ani prevent the water from flowing into the
odest or bay and large lakes will form on the flst land,

Shape and size of bulldings for various purposes

Iue o yariations in wind direction, with resulting variations in

heavy snowirift, the bulldings should be designed to allow minimm
3
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resistance to the free flow of air to prevent the dulldings from being
buried by snow banke. The streanline design is advocated as far as
possible or a modification such as the Higgin's hut, 7To obtain the
maximin heat conservation in the Arctic, buildings are generally small
and with low cellings about &' high.

Buildings are often connected by snow-tunnels or corridors and
srected in such a relation ’ca sach other as to prs#ent heavy agcoume-
letion of snow between., Generally, buildings should be placed at an
angle with a corner facing the prevelling winds and the vestibule on
the windward sidé as shown in the accompanying diagram,

inmﬂ.a.ﬁWals and curtaln walls and/or self-contained structural

anits
The main problem with insulation is to protect it from woisture.

fondensation will form Yo freese to ice and destroy ite effectiveness
and in the summer the ice will melt and the water will ruin the insula-
tion materials, |

| Insulation of two separate desd-sir spates has proven very satis—
fagtory. Tests have found the best width of one dead air-spsce to bs
2 inches., Desd air-space panels mist be sealed so that no air will
pmeﬁ'ata into dead air-spaces,

Piver zlass and rockwool are also sxcellent for insulation when
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provided with extra dead air-space.

¥hen sntenna wires, eleciric wires or pipes extend through walls
or roof, they must be sealed and imsulsted from deed air-space. Where
it is necessary to make holes for wiring, every hole and crack, no metter
how smasll, must be plugged, as snow psn blew through any sperture in an
Arctic gale.

The Denish Weather Station ot ¥mls, Greenland is insulated with
panals of excelalor costed with ocement, It is used on walls, floor and
veof, The house is very dry and comfortable to live in,

Machine shops and engine rooms must be lined with msbestos sheeting
on walls and on the celling for fire protection,

ouble or triple windows are a necessary feature of all Arctic build-
ings, and should be placed high in the walls, T prevent worping, windows
ahould be buils o that they cannot be cpened. Window shades or blinds
ave needed for protection ageinst glare from sun shining on enow and also
for midnizht sun.

The main door should be modeled on the refrigerator door design for
maximm insulation and resistence to wind pressure, and should open inwerd
for free exit after storme and periods of heavy drift, The outside door-
s111 should be & inches higher then the floor to prevent snow and ice from
forming under door. 4 smell door, sbout 3 1/2 feet high, should be set
into the outelde door of the living quartere and any other heavy outside
doors to facilitate the passage of one man with the leeet loss of heat and
entrance of snow, $here should be two reguler exits for sach building
plus sn emergency exit from the roof, All outside doors should be in-

5
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sulated., Mosquito screened doors sre neé&aé. for the summer monthe in places
from the sub-arctic to 75 N. lat,

Yestibules should have 2 windows 18% x 18" leeding into a small hall
way with a Dutch-type door oming into the room, The vestibule and hall~-
way should be large emough to accommodate shelves for outdoor equipment
such a8 exes, guns, binoculars, cameras, etc.,, and equipped with hooke for
parkas and other outer clothing, A footscraper should be provided to
prevent unnecessary tracking of snow, ice and dirt into the living quarters.
All shelves, beds, cupboards, etc., must be placed at least 1% distant from
- the outer walle to allow free circulation of air o awoid condensation and
freszing.

The floor level of the vestibule should be lower than that of the
living quarters to prevent eny possible admission of cold air and drifting
snow. All floors in the bullding should be insulated or have a double floor
separated with dead alr-space or can be used for a duct for hot air to
elrculate. The floor in the vestibule does not need to be insulated, In
permafrost aress, thers should be a space of a foot or more between the
floors and the ground.
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Partitions bhetwean slecping quarters should leave a clearsnce of 1!
&t the bottom and 2! at the top for free circuletion. If individuzl rooms
sre not used tunks ghould be separated by curtains, There should be suf-
ficlent vents for individual adjustment in sleeping quarters and all
ventilators should extend mticalix through and beyond ths roof, to prevent
¢logging with resulting condensation of snow during periode of high winds,
Exhaust pipes from enginee should also extend shove the yoof. T prevent
dripping and freeze-up, ventilators and smoke Jacks should be of the special
insulated type. FWhen a building is left unoccupled the ventilator must
be left open to prevent hoarfrost from forming. The importance of sufficient
yeakilation and free circulation air canno$ be overesphasized.

Kiln-dried wood is best for prevention of warping of splitting which

is 80 prevelent in low-temperature areas when wood is used in any part of
construction, Impregnated masonite (mesonite combed with resin) hes proven
extremoly successful, withstanding years of exposure with no i1l effects,
Tar-psper is good inmlation but iz 4ifficult to handle 4in cold weather.
Skin-stressed plywood iz excellent.

published Dy & ctic Circle, Ottews

3y George Jacobsen

Us 8. Nayy, Bureeu of Yards and Docks
Beport on squipment and structures in Arctie

Katural sources of insulation are snow, moss, seaweed, and turf peat.
Such insulation materlals should be leid 30 as to leave & free alre-space
18.2% wide botween the building wall and the materisl.

An outer shed adjolning the toilst should be equipped with a sled

upon which a large oil drum can be placed to recelve the refuse leading [
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down from the tiolet seat. The sled and drum cen be pulled away when
lagter is full, A sliding panel closes off the opening during change.

The tiolet room should'be provided with one or more ventilators depending
on size, ‘

A storage shed for ice~blocks as emergency water supply should adjoin
the kitchen area with en inmulated door of the refrigerator door type leading

'into the kitchen where a box is placed next to the stove to hold the ige for

melting before flowlng into pipes for additionsl hot water. ¥hen water is
pusped from a frozen lalks, the well shaft should be filled with gam}.ina
when not in use and the gasoline burned before the next use. This prevents
freesing and unnecessary work digzing a new ice hole.

For disposal of dishwanter, lzundry water, eic., drain pipes leading
from dieposal collectors should be one and one-half inches in dlameter.

%o prevent freezing or clogging up, the pipes should be insulated in wooden
boxee {utilidors) packed with insulating materials,

The kitchen, weghroom, end toilets should be located on the side of
the building that faces downgrade making it easler to geb under the house
%o repair possible dameges to pipes. The kitchen should be in a separate
room to prevent stesm from the cooking of food from condensing on walls,
cellings, and floors of adjoining rooms.

g
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A Finnish bath is recomzended as a measure for conservation of water
&9 well as @ morale builder and health measure, It is aid that the
Ruesian and Pionish armies carry the mekings of Flnnieh baths to the war
front and by them, the army is kept clean and fyee from disease, The
soldlers roll in the snow after the bath, thus belping keep up their
resletance to the bitter cold.

Doctors have made tests of the heart sctions of men befors anl after
teking these bathe in mid~winter, when an icy plunge into the pocl or roll
in the snow has been the climax, end found no difference in the heart heat.

Building materials should be sssembled in packages which should be
steel-strapped. All orates should Re viewed with mindfulness of their

future usefulness as a source of bullding materials, Whers they might

be ukad o2 8 Yemporary shelter, they should be designed in large sections
plainly marked for quick easy assezbling and handling. They should have

heavy rops handles with holes large enough 8o the rope can be pushed into
the crate for spuce economy in shipping., Extra ropes should be placed in
the arates to be used in securing temporary partitions against high winds,

A1l hardware and miscellanecus small parts must be strongly boxed.

Bomex wires and slmilar insulated wires have been found most sadis-
fantory for Arctic use, |
¥ .umte should weigh more Yhen LOO pounds and ehould have sliding

| répe bandles as mentioned sbove, Crates should be removed from the

viceinlty of the plane a= soon as possidble to avoid aacidmts‘ aﬁd, damage
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30 both plane and unloaded equipment from the strong slipetream created

By $he propellors when the plane talms off,

| ‘m ‘best monthe for air transportation in the Arctic are March and April
Bud a8 the minimum Semperatures during thww months mey be from -20 to

=50 ¥., every care muat be tahn._ﬁ?o faeiﬁtatg specdy unloading and

srostion temporary shelter, The chenge from temperate to arctic weather

has & dmmerelizing effect upm per#onnel and extreme lethargy and slow
m’ﬁmicn are the natural ‘:‘em‘lh of 6old such as s ‘typleal of the

. prtfam m ,shouid be designed with as few
wasll parks, such as Yolts and sorews, as possible.

Besgarch oo the use of plastics is recommended ss it is mich lighter

* thap oiher materisle, has great structursl possibilities, and as compared

%o metal it does not intensify the cold, It would also be availeble in
gosader qusntities than metal. _
Par wpeclalized construstion informstion see previous report sub-

mtﬁg Pre-cut Hydrogen Shelter for Arctic Use, *by Willle Tmtaen,
e, 71501

Shaiter for S. C. R. 688, Wby Per Stoen, geographer,
1?12 “Arciic Operation Project U. 3. Weather Buresu,
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